SEQUENCE LISTING 

<110> Rosanne M . Crooke 
Mark J. Graham 

<12 0> ANTISENSE MODULATION OF APOLIPOPROTEIN B EXPRESSION 

<130> ISPH-0592 

<160> 123 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 1 

tccgtcatcg ctcctcaggg 20 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 2 

atgcattctg cccccaagga 20 

<210> 3 

<211> 14121 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (129) . . . (13820) 
<400> 3 

attcccaccg ggacctgcgg ggctgagtgc ccttctcggt tgctgccgct gaggagcccg 60 
cccagccagc cagggccgcg aggccgaggc caggccgcag cccaggagcc gccccaccgc 12 0 
agctggcg atg gac ccg ccg agg ccc gcg ctg ctg gcg ctg ctg gcg ctg 17 0 
Met Asp Pro Pro Arg Pro Ala Leu Leu Ala Leu Leu Ala Leu 
15 10 



cct gcg ctg ctg ctg ctg ctg ctg gcg ggc gcc agg gcc gaa gag gaa 
Pro Ala Leu Leu Leu Leu Leu Leu Ala Gly Ala Arg Ala Glu Glu Glu 
15 20 25 30 



218 



1 



atg ctg gaa aat gtc age ctg gtc tgt cca aaa gat gcg acc cga ttc 
Met Leu Glu Asn Val Ser Leu Val Cys Pro Lys Asp Ala Thr Arg Phe 
35 40 45 

aag cac etc egg aag tac aca tac aac tat gag get gag agt tec agt 
Lys His Leu Arg Lys Tyr Thr Tyr Asn Tyr Glu Ala Glu Ser Ser Ser 
50 55 60 

gga gtc cct ggg act get gat tea aga agt gec acc agg ate aac tgc 
Gly Val Pro Gly Thr Ala Asp Ser Arg Ser Ala Thr Arg He Asn Cys 
65 70 75 

aag gtt gag ctg gag gtt ccc cag etc tgc age ttc ate ctg aag acc 
Lys Val Glu Leu Glu Val Pro Gin Leu Cys Ser Phe He Leu Lys Thr 
80 85 90 

age cag tgc acc ctg aaa gag gtg tat ggc ttc aac cct gag ggc aaa 
Ser Gin Cys Thr Leu Lys Glu Val Tyr Gly Phe Asn Pro Glu Gly Lys 
95 100 105 HO 

gec ttg ctg aag aaa acc aag aac tct gag gag ttt get gca gec atg 
Ala Leu Leu Lys Lys Thr Lys Asn Ser Glu Glu Phe Ala Ala Ala Met 
115 120 125 

tec agg tat gag etc aag ctg gec att cca gaa ggg aag cag gtt ttc 
Ser Arg Tyr Glu Leu Lys Leu Ala He Pro Glu Gly Lys Gin Val Phe 
130 135 140 

ctt tac ccg gag aaa gat gaa cct act tac ate ctg aac ate aag agg 
Leu Tyr Pro Glu Lys Asp Glu Pro Thr Tyr He Leu Asn He Lys Arg 
145 150 155 

ggc ate att tct gec etc ctg gtt ccc cca gag aca gaa gaa gec aag 
Gly He He Ser Ala Leu Leu Val Pro Pro Glu Thr Glu Glu Ala Lys 
160 165 170 

caa gtg ttg ttt ctg gat acc gtg tat gga aac tgc tec act cac ttt 
Gin Val Leu Phe Leu Asp Thr Val Tyr Gly Asn Cys Ser Thr His Phe 
175 180 185 190 

acc gtc aag acg agg aag ggc aat gtg gca aca gaa ata tec act gaa 
Thr Val Lys Thr Arg Lys Gly Asn Val Ala Thr Glu He Ser Thr Glu 
195 200 205 

aga gac ctg ggg cag tgt gat cgc ttc aag ccc ate cgc aca ggc ate 
Arg Asp Leu Gly Gin Cys Asp Arg Phe Lys Pro He Arg Thr Gly He 
210 215 220 

age cca ctt get etc ate aaa ggc atg acc cgc ccc ttg tea act ctg 
Ser Pro Leu Ala Leu He Lys Gly Met Thr Arg Pro Leu Ser Thr Leu 
225 230 235 

ate age age age cag tec tgt cag tac aca ctg gac get aag agg aag 
He Ser Ser Ser Gin Ser Cys Gin Tyr Thr Leu Asp Ala Lys Arg Lys 
240 245 250 

cat gtg gca gaa gee ate tgc aag gag caa cac etc ttc ctg cct ttc 



266 



314 



362 



410 



458 



506 



554 



602 



650 



698 



746 



794 



842 



890 



938 
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His Val Ala Glu Ala lie Cys Lys Glu Gin His Leu Phe Leu Pro Phe 
255 260 265 270 



tec tac aac aat aag tat ggg atg gta gca caa gtg aca cag act ttg 986 
Ser Tyr Asn Asn Lys Tyr Gly Met Val Ala Gin Val Thr Gin Thr Leu 
275 280 285 

aaa ctt gaa gac aca cca aag ate aac age cgc ttc ttt ggt gaa ggt 1034 
Lys Leu Glu Asp Thr Pro Lys lie Asn Ser Arg Phe Phe Gly Glu Gly 
290 295 300 

act aag aag atg ggc etc gca ttt gag age ace aaa tec aca tea cct 10 82 
Thr Lys Lys Met Gly Leu Ala Phe Glu Ser Thr Lys Ser Thr Ser Pro 
305 310 315 

cca aag cag gec gaa get gtt ttg aag act etc cag gaa ctg aaa aaa 113 0 
Pro Lys Gin Ala Glu Ala Val Leu Lys Thr Leu Gin Glu Leu Lys Lys 
320 325 330 

eta ace ate tct gag caa aat ate cag aga get aat etc ttc aat aag 1178 
Leu Thr lie Ser Glu Gin Asn He Gin Arg Ala Asn Leu Phe Asn Lys 
335 340 345 350 

ctg gtt act gag ctg aga ggc etc agt gat gaa gca gtc aca tct etc 1226 
Leu Val Thr Glu Leu Arg Gly Leu Ser Asp Glu Ala Val Thr Ser Leu 
355 360 365 

ttg cca cag ctg att gag gtg tec age ccc ate act tta caa gec ttg 1274 
Leu Pro Gin Leu He Glu Val Ser Ser Pro He Thr Leu Gin Ala Leu 
370 375 380 

gtt cag tgt gga cag cct cag tgc tec act cac ate etc cag tgg ctg 1322 
Val Gin Cys Gly Gin Pro Gin Cys Ser Thr His He Leu Gin Trp Leu 
385 390 395 

aaa cgt gtg cat gec aac ccc ctt ctg ata gat gtg gtc acc tac ctg 137 0 
Lys Arg Val His Ala Asn Pro Leu Leu He Asp Val Val Thr Tyr Leu 
400 405 410 

gtg gec ctg ate ccc gag ccc tea gca cag cag ctg cga gag ate ttc 1418 
Val Ala Leu He Pro Glu Pro Ser Ala Gin Gin Leu Arg Glu He Phe 
415 420 425 430 

aac atg gcg agg gat cag cgc age cga gee acc ttg tat gcg ctg age 14 6 6 
Asn Met Ala Arg Asp Gin Arg Ser Arg Ala Thr Leu Tyr Ala Leu Ser 
435 440 445 

cac gcg gtc aac aac tat cat aag aca aac cct aca ggg acc cag gag 1514 
His Ala Val Asn Asn Tyr His Lys Thr Asn Pro Thr Gly Thr Gin Glu 
450 455 460 

ctg ctg gac att get aat tac ctg atg gaa cag att caa gat gac tgc 1562 
Leu Leu Asp He Ala Asn Tyr Leu Met Glu Gin He Gin Asp Asp Cys 
465 470 475 

act ggg gat gaa gat tac acc tat ttg att ctg egg gtc att gga aat 1610 
Thr Gly Asp Glu Asp Tyr Thr Tyr Leu He Leu Arg Val He Gly Asn 



3 



480 

atg ggc caa 
Met Gly Gin 
495 

etc aaa tgt 
Leu Lys Cys 



gec ate cag 
Ala lie Gin 



gtt ctt ctt 
Val Leu Leu 
545 

ctg get gee 
Leu Ala Ala 
560 

aac aaa att 
Asn Lys lie 
575 

aac ttt gtg 
Asn Phe Val 



gat ate caa 
Asp lie Gin 



caa ctt cca 
Gin Leu Pro 
625 

etc tac aaa 
Leu Tyr Lys 
640 

ata gaa ggg 
He Glu Gly 
655 

age atg ctg 
Ser Met Leu 



etc ate gag 
Leu He Glu 



get ctt ttt 
Ala Leu Phe 
705 



acc atg gag 
Thr Met Glu 
500 

gtc caa agt 
Val Gin Ser 
515 

get ctg egg 
Ala Leu Arg 
530 

cag act ttc 
Gin Thr Phe 



tat ctt atg 
Tyr Leu Met 



gtc caa att 
Val Gin He 
580 

get tec cat 
Ala Ser His 
595 

gat ctg aaa 
Asp Leu Lys 
610 

act gtc atg 
Thr Val Met 



tct gtt tct 
Ser Val Ser 



aat ctt ata 
Asn Leu He 
660 

aaa act acc 
Lys Thr Thr 
675 

att ggc ttg 
He Gly Leu 
690 

ggg aag caa 
Gly Lys Gin 



485 

cag tta act 
Gin Leu Thr 



aca aag cca 
Thr Lys Pro 



aaa atg gag 
Lys Met Glu 
535 

ctt gat gat 
Leu Asp Asp 
550 

ttg atg agg 
Leu Met Arg 
565 

eta cca tgg 
Leu Pro Trp 



att gee aat 
He Ala Asn 



aag tta gtg 
Lys Leu Val 
615 

gac ttc aga 
Asp Phe Arg 
630 

ctt cca tea 
Leu Pro Ser 
645 

ttt gat cca 
Phe Asp Pro 



etc act gec 
Leu Thr Ala 



gaa gga aaa 
Glu Gly Lys 
695 

gga ttt ttc 
Gly Phe Phe 
710 



490 

cca gaa etc 
Pro Glu Leu 
505 

tea ctg atg 
Ser Leu Met 
520 

cct aaa gac 
Pro Lys Asp 



get tct ccg 
Ala Ser Pro 



agt cct tea 
Ser Pro Ser 
570 

gaa cag aat 
Glu Gin Asn 
585 

ate ttg aac 
lie Leu Asn 
600 

aaa gaa get 
Lys Glu Ala 



aaa ttc tct 
Lys Phe Ser 



ctt gac cca 
Leu Asp Pro 
650 

aat aac tac 
Asn Asn Tyr 
665 

ttt gga ttt 
Phe Gly Phe 
680 

ggc ttt gag 
Gly Phe Glu 



cca gac agt 
Pro Asp Ser 



aag tct tea 
Lys Ser Ser 



ate cag aaa 
He Gin Lys 
525 

aag gac cag 
Lys Asp Gin 
540 

gga gat aag 
Gly Asp Lys 
555 

cag gca gat 
Gin Ala Asp 



gag caa gtg 
Glu Gin Val 



tea gaa gaa 
Ser Glu Glu 
605 

ctg aaa gaa 
Leu Lys Glu 
620 

egg aac tat 
Arg Asn Tyr 
635 

gee tea gec 
Ala Ser Ala 



ctt cct aaa 
Leu Pro Lys 



get tea get 
Ala Ser Ala 
685 

cca aca ttg 
Pro Thr Leu 
700 

gtc aac aaa 
Val Asn Lys 
715 



ate 1658 

He 

510 

get 1706 
Ala 



gag 1754 
Glu 



cga 1802 
Arg 



att 1850 
He 



aag 1898 

Lys 

590 

ttg 1946 
Leu 



tct 1994 
Ser 



caa 2042 
Gin 



aaa 2090 
Lys 



gaa 213 8 

Glu 

670 

gac 2186 
Asp 



gaa 2234 
Glu 



get 2282 
Ala 
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ttg tac tgg gtt aat ggt caa gtt cct gat ggt gtc tct aag gtc tta 2330 
Leu Tyr Trp Val Asn Gly Gin Val Pro Asp Gly Val Ser Lys Val Leu 
720 725 730 

gtg gac cac ttt ggc tat acc aaa gat gat aaa cat gag cag gat atg 23 78 
Val Asp His Phe Gly Tyr Thr Lys Asp Asp Lys His Glu Gin Asp Met 
735 740 745 750 

gta aat gga ata atg etc agt gtt gag aag ctg att aaa gat ttg aaa 242 6 
Val Asn Gly lie Met Leu Ser Val Glu Lys Leu He Lys Asp Leu Lys 
755 760 765 

tec aaa gaa gtc ccg gaa gec aga gec tac etc cgc ate ttg gga gag 2474 
Ser Lys Glu Val Pro Glu Ala Arg Ala Tyr Leu Arg He Leu Gly Glu 
770 775 780 

gag ctt ggt ttt gee agt etc cat gac etc cag etc ctg gga aag ctg 2 522 
Glu Leu Gly Phe Ala Ser Leu His Asp Leu Gin Leu Leu Gly Lys Leu 
785 790 795 

ctt ctg atg ggt gee cgc act ctg cag ggg ate ccc cag atg att gga 2570 
Leu Leu Met Gly Ala Arg Thr Leu Gin Gly He Pro Gin Met He Gly 
800 805 810 

gag gtc ate agg aag ggc tea aag aat gac ttt ttt ctt cac tac ate 2618 
Glu Val He Arg Lys Gly Ser Lys Asn Asp Phe Phe Leu His Tyr He 
815 820 825 830 

ttc atg gag aat gee ttt gaa etc ccc act gga get gga tta cag ttg 2666 
Phe Met Glu Asn Ala Phe Glu Leu Pro Thr Gly Ala Gly Leu Gin Leu 
835 840 845 

caa ata tct tea tct gga gtc att get ccc gga gec aag get gga gta 2714 
Gin He Ser Ser Ser Gly Val He Ala Pro Gly Ala Lys Ala Gly Val 
850 855 860 

aaa ctg gaa gta gee aac atg cag get gaa ctg gtg gca aaa ccc tec 2762 
Lys Leu Glu Val Ala Asn Met Gin Ala Glu Leu Val Ala Lys Pro Ser 
865 870 875 

gtg tct gtg gag ttt gtg aca aat atg ggc ate ate att ccg gac ttc 2810 
Val Ser Val Glu Phe Val Thr Asn Met Gly He He He Pro Asp Phe 
880 885 890 

get agg agt ggg gtc cag atg aac acc aac ttc ttc cac gag teg ggt 2 858 
Ala Arg Ser Gly Val Gin Met Asn Thr Asn Phe Phe His Glu Ser Gly 
895 900 905 910 

ctg gag get cat gtt gec eta aaa get ggg aag ctg aag ttt ate att 2906 
Leu Glu Ala His Val Ala Leu Lys Ala Gly Lys Leu Lys Phe He He 
915 920 925 

cct tec cca aag aga cca gtc aag ctg etc agt gga ggc aac aca tta 2 954 
Pro Ser Pro Lys Arg Pro Val Lys Leu Leu Ser Gly Gly Asn Thr Leu 
930 935 940 
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cat ttg gtc tct acc acc aaa acg gag gtg ate cca cct etc att gag 3 002 
His Leu Val Ser Thr Thr Lys Thr Glu Val lie Pro Pro Leu lie Glu 
945 950 955 

aac agg cag tec tgg tea gtt tgc aag caa gtc ttt cct ggc ctg aat 3 050 
Asn Arg Gin Ser Trp Ser Val Cys Lys Gin Val Phe Pro Gly Leu Asn 
960 965 970 

tac tgc acc tea ggc get tac tec aac gec age tec aca gac tec gee 3 0 98 
Tyr Cys Thr Ser Gly Ala Tyr Ser Asn Ala Ser Ser Thr Asp Ser Ala 
975 980 985 990 

tec tac tat ccg ctg acc ggg gac acc aga tta gag ctg gaa ctg agg 3146 
Ser Tyr Tyr Pro Leu Thr Gly Asp Thr Arg Leu Glu Leu Glu Leu Arg 
995 1000 1005 

cct aca gga gag att gag cag tat tct gtc age gca acc tat gag etc 3194 
Pro Thr Gly Glu lie Glu Gin Tyr Ser Val Ser Ala Thr Tyr Glu Leu 
1010 1015 1020 

cag aga gag gac aga gec ttg gtg gat acc ctg aag ttt gta act caa 3 242 
Gin Arg Glu Asp Arg Ala Leu Val Asp Thr Leu Lys Phe Val Thr Gin 
1025 1030 1035 

gca gaa ggt gcg aag cag act gag get acc atg aca ttc aaa tat aat 3290 
Ala Glu Gly Ala Lys Gin Thr Glu Ala Thr Met Thr Phe Lys Tyr Asn 
1040 1045 1050 

egg cag agt atg acc ttg tec agt gaa gtc caa att ccg gat ttt gat 33 3 8 
Arg Gin Ser Met Thr Leu Ser Ser Glu Val Gin lie Pro Asp Phe Asp 
1055 1060 1065 1070 

gtt gac etc gga aca ate etc aga gtt aat gat gaa tct act gag ggc 33 86 
Val Asp Leu Gly Thr lie Leu Arg Val Asn Asp Glu Ser Thr Glu Gly 
1075 1080 1085 

aaa acg tct tac aga etc acc ctg gac att cag aac aag aaa att act 3434 
Lys Thr Ser Tyr Arg Leu Thr Leu Asp lie Gin Asn Lys Lys lie Thr 
1090 1095 1100 

gag gtc gec etc atg ggc cac eta agt tgt gac aca aag gaa gaa aga 34 82 
Glu Val Ala Leu Met Gly His Leu Ser Cys Asp Thr Lys Glu Glu Arg 
1105 1110 1115 

aaa ate aag ggt gtt att tec ata ccc cgt ttg caa gca gaa gec aga 3 53 0 
Lys lie Lys Gly Val lie Ser lie Pro Arg Leu Gin Ala Glu Ala Arg 
1120 1125 1130 

agt gag ate etc gec cac tgg teg cct gec aaa ctg ctt etc caa atg 3578 
Ser Glu lie Leu Ala His Trp Ser Pro Ala Lys Leu Leu Leu Gin Met 
1135 1140 1145 1150 

gac tea tct get aca get tat ggc tec aca gtt tec aag agg gtg gca 3 62 6 
Asp Ser Ser Ala Thr Ala Tyr Gly Ser Thr Val Ser Lys Arg Val Ala 
1155 1160 1165 

tgg cat tat gat gaa gag aag att gaa ttt gaa tgg aac aca ggc acc 3 674 
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Trp His Tyr Asp Glu Glu Lys lie Glu Phe Glu Trp Asn Thr Gly Thr 
1170 1175 1180 

aat gta gat acc aaa aaa atg act tec aat ttc cct gtg gat etc tec 3722 

Asn Val Asp Thr Lys Lys Met Thr Ser Asn Phe Pro Val Asp Leu Ser 
1185 1190 1195 

gat tat cct aag age ttg cat atg tat get aat aga etc ctg gat cac 3770 

Asp Tyr Pro Lys Ser Leu His Met Tyr Ala Asn Arg Leu Leu Asp His 
1200 1205 1210 

aga gtc cct gaa aca gac atg act ttc egg cac gtg ggt tec aaa tta 3 818 

Arg Val Pro Glu Thr Asp Met Thr Phe Arg His Val Gly Ser Lys Leu 

1215 1220 1225 1230 

ata gtt gca atg age tea tgg ctt cag aag gca tct ggg agt ctt cct 3 866 

lie Val Ala Met Ser Ser Trp Leu Gin Lys Ala Ser Gly Ser Leu Pro 
1235 1240 1245 

tat acc cag act ttg caa gac cac etc aat age ctg aag gag ttc aac 3 914 

Tyr Thr Gin Thr Leu Gin Asp His Leu Asn Ser Leu Lys Glu Phe Asn 
1250 1255 1260 

etc cag aac atg gga ttg cca gac ttc cac ate cca gaa aac etc ttc 3962 

Leu Gin Asn Met Gly Leu Pro Asp Phe His He Pro Glu Asn Leu Phe 
1265 1270 1275 

tta aaa age gat ggc egg gtc aaa tat acc ttg aac aag aac agt ttg 4010 

Leu Lys Ser Asp Gly Arg Val Lys Tyr Thr Leu Asn Lys Asn Ser Leu 
1280 1285 1290 

aaa att gag att cct ttg cct ttt ggt ggc aaa tec tec aga gat eta 4058 

Lys He Glu He Pro Leu Pro Phe Gly Gly Lys Ser Ser Arg Asp Leu 

1295 1300 1305 1310 

aag atg tta gag act gtt agg aca cca gee etc cac ttc aag tct gtg 4106 

Lys Met Leu Glu Thr Val Arg Thr Pro Ala Leu His Phe Lys Ser Val 
1315 1320 1325 

gga ttc cat ctg cca tct cga gag ttc caa gtc cct act ttt acc att 4154 

Gly Phe His Leu Pro Ser Arg Glu Phe Gin Val Pro Thr Phe Thr He 
1330 1335 1340 

ccc aag ttg tat caa ctg caa gtg cct etc ctg ggt gtt eta gac etc 4202 

Pro Lys Leu Tyr Gin Leu Gin Val Pro Leu Leu Gly Val Leu Asp Leu 
1345 1350 1355 

tec acg aat gtc tac age aac ttg tac aac tgg tec gee tec tac agt 4250 

Ser Thr Asn Val Tyr Ser Asn Leu Tyr Asn Trp Ser Ala Ser Tyr Ser 
1360 1365 1370 

ggt ggc aac acc age aca gac cat ttc age ctt egg get cgt tac cac 4298 

Gly Gly Asn Thr Ser Thr Asp His Phe Ser Leu Arg Ala Arg Tyr His 

1375 1380 1385 1390 

atg aag get gac tct gtg gtt gac ctg ctt tec tac aat gtg caa gga 4346 

Met Lys Ala Asp Ser Val Val Asp Leu Leu Ser Tyr Asn Val Gin Gly 
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1395 



1400 



1405 



tct gga gaa aca aca tat gac cac aag aat acg ttc aca eta tea tgt 43 94 
Ser Gly Glu Thr Thr Tyr Asp His Lys Asn Thr Phe Thr Leu Ser Cys 
1410 1415 1420 

gat ggg tct eta cgc cac aaa ttt eta gat teg aat ate aaa ttc agt 4442 
Asp Gly Ser Leu Arg His Lys Phe Leu Asp Ser Asn lie Lys Phe Ser 
1425 1430 1435 

cat gta gaa aaa ctt gga aac aac cca gtc tea aaa ggt tta eta ata 4490 
His Val Glu Lys Leu Gly Asn Asn Pro Val Ser Lys Gly Leu Leu lie 
1440 1445 1450 

ttc gat gca tct agt tec tgg gga cca cag atg tct get tea gtt cat 4538 
Phe Asp Ala Ser Ser Ser Trp Gly Pro Gin Met Ser Ala Ser Val His 
1455 1460 1465 1470 

ttg gac tec aaa aag aaa cag cat ttg ttt gtc aaa gaa gtc aag att 4586 
Leu Asp Ser Lys Lys Lys Gin His Leu Phe Val Lys Glu Val Lys lie 
1475 1480 1485 

gat ggg cag ttc aga gtc tct teg ttc tat get aaa ggc aca tat ggc 4634 
Asp Gly Gin Phe Arg Val Ser Ser Phe Tyr Ala Lys Gly Thr Tyr Gly 
1490 1495 1500 

ctg tct tgt cag agg gat cct aac act ggc egg etc aat gga gag tec 4682 
Leu Ser Cys Gin Arg Asp Pro Asn Thr Gly Arg Leu Asn Gly Glu Ser 
1505 1510 1515 

aac ctg agg ttt aac tec tec tac etc caa ggc ace aac cag ata aca 4730 
Asn Leu Arg Phe Asn Ser Ser Tyr Leu Gin Gly Thr Asn Gin lie Thr 
1520 1525 1530 

gga aga tat gaa gat gga ace etc tec etc acc tec acc tct gat ctg 477 8 
Gly Arg Tyr Glu Asp Gly Thr Leu Ser Leu Thr Ser Thr Ser Asp Leu 
1535 1540 1545 1550 

caa agt ggc ate att aaa aat act get tec eta aag tat gag aac tac 4 82 6 
Gin Ser Gly lie lie Lys Asn Thr Ala Ser Leu Lys Tyr Glu Asn Tyr 
1555 1560 1565 

gag ctg act tta aaa tct gac acc aat ggg aag tat aag aac ttt gec 4 874 
Glu Leu Thr Leu Lys Ser Asp Thr Asn Gly Lys Tyr Lys Asn Phe Ala 
1570 1575 1580 

act tct aac aag atg gat atg acc ttc tct aag caa aat gca ctg ctg 4922 
Thr Ser Asn Lys Met Asp Met Thr Phe Ser Lys Gin Asn Ala Leu Leu 
1585 1590 1595 

cgt tct gaa tat cag get gat tac gag tea ttg agg ttc ttc age ctg 4970 
Arg Ser Glu Tyr Gin Ala Asp Tyr Glu Ser Leu Arg Phe Phe Ser Leu 
1600 1605 1610 

ctt tct gga tea eta aat tec cat ggt ctt gag tta aat get gac ate 5018 
Leu Ser Gly Ser Leu Asn Ser His Gly Leu Glu Leu Asn Ala Asp lie 
1615 1620 1625 1630 
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tta ggc act gac aaa att aat agt ggt get cac aag gcg aca eta agg 50 66 
Leu Gly Thr Asp Lys lie Asn Ser Gly Ala His Lys Ala Thr Leu Arg 
1635 1640 1645 

att ggc caa gat gga ata tct acc agt gca acg acc aac ttg aag tgt 5114 
lie Gly Gin Asp Gly lie Ser Thr Ser Ala Thr Thr Asn Leu Lys Cys 
1650 1655 1660 

agt etc ctg gtg ctg gag aat gag ctg aat gca gag ctt ggc etc tct 5162 
Ser Leu Leu Val Leu Glu Asn Glu Leu Asn Ala Glu Leu Gly Leu Ser 
1665 1670 1675 

ggg gca tct atg aaa tta aca aca aat ggc cgc ttc agg gaa cac aat 5210 
Gly Ala Ser Met Lys Leu Thr Thr Asn Gly Arg Phe Arg Glu His Asn 
1680 1685 1690 

gca aaa ttc agt ctg gat ggg aaa gec gec etc aca gag eta tea ctg 5258 
Ala Lys Phe Ser Leu Asp Gly Lys Ala Ala Leu Thr Glu Leu Ser Leu 
1695 1700 1705 1710 

gga agt get tat cag gee atg att ctg ggt gtc gac age aaa aac att 5306 
Gly Ser Ala Tyr Gin Ala Met He Leu Gly Val Asp Ser Lys Asn He 
1715 1720 1725 

ttc aac ttc aag gtc agt caa gaa gga ctt aag etc tea aat gac atg 5354 
Phe Asn Phe Lys Val Ser Gin Glu Gly Leu Lys Leu Ser Asn Asp Met 
1730 1735 1740 

atg ggc tea tat get gaa atg aaa ttt gac cac aca aac agt ctg aac 54 02 
Met Gly Ser Tyr Ala Glu Met Lys Phe Asp His Thr Asn Ser Leu Asn 
1745 1750 1755 

att gca ggc tta tea ctg gac ttc tct tea aaa ctt gac aac att tac 5450 
He Ala Gly Leu Ser Leu Asp Phe Ser Ser Lys Leu Asp Asn He Tyr 
1760 1765 1770 

age tct gac aag ttt tat aag caa act gtt aat tta cag eta cag ccc 5498 
Ser Ser Asp Lys Phe Tyr Lys Gin Thr Val Asn Leu Gin Leu Gin Pro 
1775 1780 1785 1790 

tat tct ctg gta act act tta aac agt gac ctg aaa tac aat get ctg 5546 
Tyr Ser Leu Val Thr Thr Leu Asn Ser Asp Leu Lys Tyr Asn Ala Leu 
1795 1800 1805 

gat etc acc aac aat ggg aaa eta egg eta gaa ccc ctg aag ctg cat 5594 
Asp Leu Thr Asn Asn Gly Lys Leu Arg Leu Glu Pro Leu Lys Leu His 
1810 1815 1820 

gtg get ggt aac eta aaa gga gec tac caa aat aat gaa ata aaa cac 5 642 
Val Ala Gly Asn Leu Lys Gly Ala Tyr Gin Asn Asn Glu He Lys His 
1825 1830 1835 

ate tat gec ate tct tct get gec tta tea gca age tat aaa gca gac 5690 
He Tyr Ala He Ser Ser Ala Ala Leu Ser Ala Ser Tyr Lys Ala Asp 
1840 1845 1850 
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act gtt get aag gtt cag ggt gtg gag ttt age cat egg etc aac aca 573 8 
Thr Val Ala Lys Val Gin Gly Val Glu Phe Ser His Arg Leu Asn Thr 
1855 1860 1865 1870 

gac ate get ggg ctg get tea gee att gac atg age aca aac tat aat 5786 
Asp lie Ala Gly Leu Ala Ser Ala lie Asp Met Ser Thr Asn Tyr Asn 
1875 1880 1885 

tea gac tea ctg cat ttc age aat gtc ttc cgt tct gta atg gee ccg 5834 
Ser Asp Ser Leu His Phe Ser Asn Val Phe Arg Ser Val Met Ala Pro 
1890 1895 1900 

ttt ace atg ace ate gat gca cat aca aat ggc aat ggg aaa etc get 5882 
Phe Thr Met Thr lie Asp Ala His Thr Asn Gly Asn Gly Lys Leu Ala 
1905 1910 1915 

etc tgg gga gaa cat act ggg cag ctg tat age aaa ttc ctg ttg aaa 5 93 0 
Leu Trp Gly Glu His Thr Gly Gin Leu Tyr Ser Lys Phe Leu Leu Lys 
1920 1925 1930 

gca gaa cct ctg gca ttt act ttc tct cat gat tac aaa ggc tec aca 5978 
Ala Glu Pro Leu Ala Phe Thr Phe Ser His Asp Tyr Lys Gly Ser Thr 
1935 1940 1945 1950 

agt cat cat etc gtg tct agg aaa age ate agt gca get ctt gaa cac 6026 
Ser His His Leu Val Ser Arg Lys Ser lie Ser Ala Ala Leu Glu His 
1955 1960 1965 

aaa gtc agt gec ctg ctt act cca get gag cag aca ggc acc tgg aaa 6074 
Lys Val Ser Ala Leu Leu Thr Pro Ala Glu Gin Thr Gly Thr Trp Lys 
1970 1975 1980 

etc aag acc caa ttt aac aac aat gaa tac age cag gac ttg gat get 6122 
Leu Lys Thr Gin Phe Asn Asn Asn Glu Tyr Ser Gin Asp Leu Asp Ala 
1985 1990 1995 

tac aac act aaa gat aaa att ggc gtg gag ctt act gga cga act ctg 6170 
Tyr Asn Thr Lys Asp Lys lie Gly Val Glu Leu Thr Gly Arg Thr Leu 
2000 2005 2010 

get gac eta act eta eta gac tec cca att aaa gtg cca ctt tta etc 6218 
Ala Asp Leu Thr Leu Leu Asp Ser Pro lie Lys Val Pro Leu Leu Leu 
2015 2020 2025 2030 

agt gag ccc ate aat ate att gat get tta gag atg aga gat gec gtt 6266 
Ser Glu Pro lie Asn lie lie Asp Ala Leu Glu Met Arg Asp Ala Val 
2035 2040 2045 

gag aag ccc caa gaa ttt aca att gtt get ttt gta aag tat gat aaa 6314 
Glu Lys Pro Gin Glu Phe Thr lie Val Ala Phe Val Lys Tyr Asp Lys 
2050 2055 2060 

aac caa gat gtt cac tec att aac etc cca ttt ttt gag acc ttg caa 6362 
Asn Gin Asp Val His Ser He Asn Leu Pro Phe Phe Glu Thr Leu Gin 
2065 2070 2075 

gaa tat ttt gag agg aat cga caa acc att ata gtt gta gtg gaa aac 6410 
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Glu Tyr Phe Glu Arg Asn Arg Gin Thr He He Val Val Val Glu Asn 
2080 2085 2090 

cita caq aga aac ctg aag cac ate aat att gat caa ttt gta aga aaa 
Sal Gin Arg Asn Leu Lys His He Asn He Asp Gin Phe Val Arg Lys 
2095 2100 2105 2110 

tac aga gca gec ctg gga aaa etc cca cag caa get aat gat tat ctg 
Tyr Arg La Ala Leu Gly Lys Leu Pro Gin Gin Ala Asn Asp Tyr Leu 
Y 2115 2120 2125 

aat tea ttc aat tgg gag aga caa gtt tea cat gee aag gag aaa ctg 
Asn Ser Phe Asn ^ Glu Arg Gin Val Ser His Ala Lys Glu Lys Leu 
2130 2135 2140 

act get etc aea aaa aag tat aga att aea gaa aat gat ata caa att 
Thr Ala Leu Thr Lys Lys Tyr Arg He Thr Glu Asn Asp lie Gin He 
2145 2150 2155 

qca tta gat gat gee aaa ate aac ttt aat gaa aaa eta tct caa ctg 
Ala Leu Asp Asp Ala Lys He Asn Phe Asn Glu Lys Leu Ser Gin Leu 
2160 2165 2170 

cag aca tat atg ata caa ttt gat cag tat att aaa gat agt tat gat 
Gin Thr Tyr Met He Gin Phe Asp Gin Tyr He Lys Asp Ser Tyr Asp 
2175 2180 2185 

tta eat gat ttg aaa ata get att get aat att att gat gaa ate att 
Leu His Asp Leu Lys He Ala He Ala Asn He He Asp Glu He He 
2195 2200 2205 

gaa aaa tta aaa agt ctt gat gag eae tat eat ate cgt gta aat tta 
llu Lys Leu Lys Ser Leu Asp Glu His Tyr Hxs He Arg Val Asn Leu 
2210 2215 2220 

= aaa a ra ate cat aat eta cat ttg ttt att gaa aat att gat ttt 
S Lys Tnr At His Asp Leu His Leu Phe He Glu Asn He Asp Phe 
2225 2230 2235 

aac aaa agt gga agt agt act gea tee tgg att caa aat gtg gat act 
Asn Lys Ser Gly Ser Ser Thr Ala Ser Trp He Gin Asn Val Asp Thr 
2240 2245 2250 

aaa tac caa ate aga ate cag ata caa gaa aaa ctg cag cag ctt aag 
lyt Tyr Gin He Arg He Gin He Gin Glu Lys Leu Gin Gin Leu £b 
2255 2260 2265 

aaa cac ata cag aat ata gac ate cag cac eta get gga aag tta aaa 
Arg Sis lie Gin Asn He Asp He Gin His Leu Ala Gly Lys Leu Lys 

3 2280 228b 



6458 



6506 



6554 



6602 



6650 



6698 



6746 



6794 



6842 



6890 



6938 



2275 



caa cac att gag get att gat gtt aga gtg ctt tta gat caa ttg gga 
Tin uts He Glu La He Asp Val Arg Val Leu Leu Asp Gin Leu Gly 
2290 2295 2300 

act aca att tea ttt gaa aga ata aat gat gtt ctt gag cat gtc aaa 
T^r Thr He Ser Phe Glu Arg He Asn Asp Val Leu Glu Hxs Val Lys 



6986 



7034 



7082 
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2305 



2310 



2315 



cac ttt gtt ata aat ctt att ggg gat ttt gaa gta get gag aaa ate 7130 
His Phe Val lie Asn Leu lie Gly Asp Phe Glu Val Ala Glu Lys lie 
2320 2325 2330 

aat gec ttc aga gec aaa gtc cat gag tta ate gag agg tat gaa gta 7178 
Asn Ala Phe Arg Ala Lys Val His Glu Leu lie Glu Arg Tyr Glu Val 
2335 2340 2345 2350 

gac caa caa ate cag gtt tta atg gat aaa tta gta gag ttg ace cac 7226 
Asp Gin Gin lie Gin Val Leu Met Asp Lys Leu Val Glu Leu Thr His 
2355 2360 2365 

caa tac aag ttg aag gag act att cag aag eta age aat gtc eta caa 7274 
Gin Tyr Lys Leu Lys Glu Thr He Gin Lys Leu Ser Asn Val Leu Gin 
2370 2375 2380 

caa gtt aag ata aaa gat tac ttt gag aaa ttg gtt gga ttt att gat 7322 
Gin Val Lys He Lys Asp Tyr Phe Glu Lys Leu Val Gly Phe He Asp 
2385 2390 2395 

gat get gtg aag aag ctt aat gaa tta tct ttt aaa aca ttc att gaa 7370 
Asp Ala Val Lys Lys Leu Asn Glu Leu Ser Phe Lys Thr Phe He Glu 
2400 2405 2410 

gat gtt aac aaa ttc ctt gac atg ttg ata aag aaa tta aag tea ttt 7418 
Asp Val Asn Lys Phe Leu Asp Met Leu He Lys Lys Leu Lys Ser Phe 
2415 2420 2425 2430 

gat tac cac cag ttt gta gat gaa acc aat gac aaa ate cgt gag gtg 7466 
Asp Tyr His Gin Phe Val Asp Glu Thr Asn Asp Lys He Arg Glu Val 
2435 2440 2445 

act cag aga etc aat ggt gaa att cag get ctg gaa eta cca caa aaa 7514 
Thr Gin Arg Leu Asn Gly Glu He Gin Ala Leu Glu Leu Pro Gin Lys 
2450 2455 2460 

get gaa gca tta aaa ctg ttt tta gag gaa acc aag gee aca gtt gca 7562 
Ala Glu Ala Leu Lys Leu Phe Leu Glu Glu Thr Lys Ala Thr Val Ala 
2465 2470 2475 

gtg tat ctg gaa age eta cag gac acc aaa ata acc tta ate ate aat 7610 
Val Tyr Leu Glu Ser Leu Gin Asp Thr Lys He Thr Leu He He Asn 
2480 2485 2490 

tgg tta cag gag get tta agt tea gca tct ttg get cac atg aag gec 7658 
Trp Leu Gin Glu Ala Leu Ser Ser Ala Ser Leu Ala His Met Lys Ala 
2495 2500 2505 2510 

aaa ttc cga gag act eta gaa gat aca cga gac cga atg tat caa atg 7706 
Lys Phe Arg Glu Thr Leu Glu Asp Thr Arg Asp Arg Met Tyr Gin Met 
2515 2520 2525 

gac att cag cag gaa ctt caa cga tac ctg tct ctg gta ggc cag gtt 7754 
Asp He Gin Gin Glu Leu Gin Arg Tyr Leu Ser Leu Val Gly Gin Val 
2530 2535 2540 
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tat age aca ctt gtc acc tac att tct gat tgg tgg act ctt get get 7802 
Tyr Ser Thr Leu Val Thr Tyr He Ser Asp Trp Trp Thr Leu Ala Ala 
2545 2550 2555 

aag aac ctt act gac ttt gca gag caa tat tct ate caa gat tgg get 7850 
Lys Asn Leu Thr Asp Phe Ala Glu Gin Tyr Ser He Gin Asp Trp Ala 
2560 2565 2570 

aaa cgt atg aaa gca ttg gta gag caa ggg ttc act gtt cct gaa ate 78 98 
Lys Arg Met Lys Ala Leu Val Glu Gin Gly Phe Thr Val Pro Glu He 
2575 2580 2585 2590 

aag acc ate ctt ggg acc atg cct gec ttt gaa gtc agt ctt cag get 7946 
Lys Thr He Leu Gly Thr Met Pro Ala Phe Glu Val Ser Leu Gin Ala 
2595 2600 2605 

ctt cag aaa get acc ttc cag aca cct gat ttt ata gtc ccc eta aca 7994 
Leu Gin Lys Ala Thr Phe Gin Thr Pro Asp Phe He Val Pro Leu Thr 
2610 2615 2620 

gat ttg agg att cca tea gtt cag ata aac ttc aaa gac tta aaa aat 8042 
Asp Leu Arg He Pro Ser Val Gin He Asn Phe Lys Asp Leu Lys Asn 
2625 2630 2635 

ata aaa ate cca tec agg ttt tec aca cca gaa ttt acc ate ctt aac 8090 
He Lys He Pro Ser Arg Phe Ser Thr Pro Glu Phe Thr He Leu Asn 
2640 2645 2650 

acc ttc cac att cct tec ttt aca att gac ttt gtc gaa atg aaa gta 813 8 
Thr Phe His He Pro Ser Phe Thr He Asp Phe Val Glu Met Lys Val 
2655 2660 2665 2670 

aag ate ate aga acc att gac cag atg cag aac agt gag ctg cag tgg 8186 
Lys lie lie Arg Thr He Asp Gin Met Gin Asn Ser Glu Leu Gin Trp 
2675 2680 2685 

ccc gtt cca gat ata tat etc agg gat ctg aag gtg gag gac att cct 8234 
Pro Val Pro Asp He Tyr Leu Arg Asp Leu Lys Val Glu Asp He Pro 
2690 2695 2700 

eta gcg aga ate acc ctg cca gac ttc cgt tta cca gaa ate gca att 8282 
Leu Ala Arg lie Thr Leu Pro Asp Phe Arg Leu Pro Glu lie Ala He 
2705 2710 2715 

cca gaa ttc ata ate cca act etc aac ctt aat gat ttt caa gtt cct 8330 
Pro Glu Phe He He Pro Thr Leu Asn Leu Asn Asp Phe Gin Val Pro 
2720 2725 2730 

gac ctt cac ata cca gaa ttc cag ctt ccc cac ate tea cac aca att 8378 
Asp Leu His He Pro Glu Phe Gin Leu Pro His He Ser His Thr lie 
2735 2740 2745 2750 

gaa gta cct act ttt ggc aag eta tac agt att ctg aaa ate caa tct 8426 
Glu Val Pro Thr Phe Gly Lys Leu Tyr Ser lie Leu Lys He Gin Ser 
2755 2760 2765 
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cct ctt ttc aca tta gat gca aat get gac ata ggg aat gga acc acc 8474 
Pro Leu Phe Thr Leu Asp Ala Asn Ala Asp lie Gly Asn Gly Thr Thr 
2770 2775 2780 

tea gca aac gaa gca ggt ate gca get tec ate act gee aaa gga gag 8522 
Ser Ala Asn Glu Ala Gly lie Ala Ala Ser lie Thr Ala Lys Gly Glu 
2785 2790 2795 

tec aaa tta gaa gtt etc aat ttt gat ttt caa gca aat gca caa etc 8570 
Ser Lys Leu Glu Val Leu Asn Phe Asp Phe Gin Ala Asn Ala Gin Leu 
2800 2805 2810 

tea aac cct aag att aat ccg ctg get ctg aag gag tea gtg aag ttc 8618 
Ser Asn Pro Lys lie Asn Pro Leu Ala Leu Lys Glu Ser Val Lys Phe 
2815 2820 2825 2830 

tec age aag tac ctg aga acg gag cat ggg agt gaa atg ctg ttt ttt 8 666 
Ser Ser Lys Tyr Leu Arg Thr Glu His Gly Ser Glu Met Leu Phe Phe 
2835 2840 2845 

gga aat get att gag gga aaa tea aac aca gtg gca agt tta cac aca 8714 
Gly Asn Ala lie Glu Gly Lys Ser Asn Thr Val Ala Ser Leu His Thr 
2850 2855 2860 

gaa aaa aat aca ctg gag ctt agt aat gga gtg att gtc aag ata aac 8762 
Glu Lys Asn Thr Leu Glu Leu Ser Asn Gly Val lie Val Lys lie Asn 
2865 2870 2875 

aat cag ctt acc ctg gat age aac act aaa tac ttc cac aaa ttg aac 8810 
Asn Gin Leu Thr Leu Asp Ser Asn Thr Lys Tyr Phe His Lys Leu Asn 
2880 2885 2890 

ate ccc aaa ctg gac ttc tct agt cag get gac ctg cgc aac gag ate 8858 
lie Pro Lys Leu Asp Phe Ser Ser Gin Ala Asp Leu Arg Asn Glu lie 
2895 2900 2905 2910 

aag aca ctg ttg aaa get ggc cac ata gca tgg act tct tct gga aaa 8906 
Lys Thr Leu Leu Lys Ala Gly His He Ala Trp Thr Ser Ser Gly Lys 
2915 2920 2925 

ggg tea tgg aaa tgg gee tgc ccc aga ttc tea gat gag gga aca cat 8 954 
Gly Ser Trp Lys Trp Ala Cys Pro Arg Phe Ser Asp Glu Gly Thr His 
2930 2935 2940 

gaa tea caa att agt ttc acc ata gaa gga ccc etc act tec ttt gga 9002 
Glu Ser Gin He Ser Phe Thr He Glu Gly Pro Leu Thr Ser Phe Gly 
2945 2950 2955 

ctg tec aat aag ate aat age aaa cac eta aga gta aac caa aac ttg 9050 
Leu Ser Asn Lys He Asn Ser Lys His Leu Arg Val Asn Gin Asn Leu 
2960 2965 2970 

gtt tat gaa tct ggc tec etc aac ttt tct aaa ctt gaa att caa tea 9098 
Val Tyr Glu Ser Gly Ser Leu Asn Phe Ser Lys Leu Glu He Gin Ser 
2975 2980 2985 2990 

caa gtc gat tec cag cat gtg ggc cac agt gtt eta act get aaa ggc 9146 



14 



Gin Val Asp Ser Gin His Val Gly His Ser Val Leu Thr Ala Lys Gly 
2995 3000 3005 

a tg gca ctg ttt gga gaa ggg aag gca gag ttt act ggg agg cat gat 9194 
Met Ala Leu Phe Gly Glu Gly Lys Ala Glu Phe Thr Gly Arg His Asp 
3010 3015 3020 

get cat tta aat gga aag gtt att gga act ttg aaa aat tct ctt ttc 9242 
Ala His Leu Asn Gly Lys Val lie Gly Thr Leu Lys Asn Ser Leu Phe 
3025 3030 3035 

ttt tea gec cag cca ttt gag ate acg gca tec aca aac aat gaa ggg 92 90 
Phe Ser Ala Gin Pro Phe Glu lie Thr Ala Ser Thr Asn Asn Glu Gly 
3040 3045 3050 

aat ttg aaa gtt cgt ttt cca tta agg tta aca ggg aag ata gac ttc 9338 
Asn Leu Lys Val Arg Phe Pro Leu Arg Leu Thr Gly Lys lie Asp Phe 
3055 3060 3065 3070 

ctg aat aac tat gca ctg ttt ctg agt ccc agt gec cag caa gca agt 9386 
Leu Asn Asn Tyr Ala Leu Phe Leu Ser Pro Ser Ala Gin Gin Ala Ser 
3075 3080 3085 

tgg caa gta agt get agg ttc aat cag tat aag tac aac caa aat ttc 9434 
Trp Gin Val Ser Ala Arg Phe Asn Gin Tyr Lys Tyr Asn Gin Asn Phe 
3090 3095 3100 

tct get gga aac aac gag aac att atg gag gec cat gta gga ata aat 94 82 
Ser Ala Gly Asn Asn Glu Asn lie Met Glu Ala His Val Gly lie Asn 
3105 3110 3115 

gga gaa gca aat ctg gat ttc tta aac att cct tta aca att cct gaa 953 0 
Gly Glu Ala Asn Leu Asp Phe Leu Asn lie Pro Leu Thr lie Pro Glu 
3120 3125 3130 

at 9 cgt cta cct tac aca ata atc aca act cct cca ct 9 aaa 9 at ttc 9578 
Met Arg Leu Pro Tyr Thr He He Thr Thr Pro Pro Leu Lys Asp Phe 
3135 3140 3145 3150 

tct cta tgg gaa aaa aca ggc ttg aag gaa ttc ttg aaa acg aca aag 9626 
Ser Leu Trp Glu Lys Thr Gly Leu Lys Glu Phe Leu Lys Thr Thr Lys 
3155 3160 3165 

caa tea ttt gat tta agt gta aaa get cag tat aag aaa aac aaa cac 9674 
Gin Ser Phe Asp Leu Ser Val Lys Ala Gin Tyr Lys Lys Asn Lys His 
3170 3175 3180 

agg cat tec atc aca aat cct ttg get gtg ctt tgt gag ttt atc agt 9722 
Arg His Ser He Thr Asn Pro Leu Ala Val Leu Cys Glu Phe lie Ser 
3185 3190 3195 

cag age atc aaa tec ttt gac agg cat ttt gaa aaa aac aga aac aat 9770 
Gin Ser He Lys Ser Phe Asp Arg His Phe Glu Lys Asn Arg Asn Asn 
3200 3205 3210 

gca tta gat ttt gtc acc aaa tec tat aat gaa aca aaa att aag ttt 9818 
Ala Leu Asp Phe Val Thr Lys Ser Tyr Asn Glu Thr Lys He Lys Phe 
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3215 



3220 



3225 



3230 



gat aag tac aaa get gaa aaa tct cac gac gag etc ccc agg acc ttt 9866 
Asp Lys Tyr Lys Ala Glu Lys Ser His Asp Glu Leu Pro Arg Thr Phe 
3235 3240 3245 

caa att cct gga tac act gtt cca gtt gtc aat gtt gaa gtg tct cca 9914 
Gin lie Pro Gly Tyr Thr Val Pro Val Val Asn Val Glu Val Ser Pro 
3250 3255 3260 

ttc acc ata gag atg teg gca ttc ggc tat gtg ttc cca aaa gca gtc 9962 
Phe Thr lie Glu Met Ser Ala Phe Gly Tyr Val Phe Pro Lys Ala Val 
3265 3270 3275 

age atg cct agt ttc tec ate eta ggt tct gac gtc cgt gtg cct tea 10010 
Ser Met Pro Ser Phe Ser lie Leu Gly Ser Asp Val Arg Val Pro Ser 
3280 3285 3290 

tac aca tta ate ctg cca tea tta gag ctg cca gtc ctt cat gtc cct 10058 
Tyr Thr Leu lie Leu Pro Ser Leu Glu Leu Pro Val Leu His Val Pro 
3295 3300 3305 3310 

aga aat etc aag ctt tct ctt cca cat ttc aag gaa ttg tgt acc ata 10106 
Arg Asn Leu Lys Leu Ser Leu Pro His Phe Lys Glu Leu Cys Thr lie 
3315 3320 3325 

age cat att ttt att cct gec atg ggc aat att acc tat gat ttc tec 10154 
Ser His He Phe He Pro Ala Met Gly Asn He Thr Tyr Asp Phe Ser 
3330 3335 3340 

ttt aaa tea agt gtc ate aca ctg aat acc aat get gaa ctt ttt aac 10202 
Phe Lys Ser Ser Val He Thr Leu Asn Thr Asn Ala Glu Leu Phe Asn 
3345 3350 3355 

cag tea gat att gtt get cat etc ctt tct tea tct tea tct gtc att 10250 
Gin Ser Asp lie Val Ala His Leu Leu Ser Ser Ser Ser Ser Val He 
3360 3365 3370 

gat gca ctg cag tac aaa tta gag ggc acc aca aga ttg aca aga aaa 10298 
Asp Ala Leu Gin Tyr Lys Leu Glu Gly Thr Thr Arg Leu Thr Arg Lys 
3375 3380 3385 3390 

a 99 99 a ttg aag tta gee aca get ctg tct ctg age aac aaa ttt gtg 10346 
Arg Gly Leu Lys Leu Ala Thr Ala Leu Ser Leu Ser Asn Lys Phe Val 
3395 3400 3405 

9 a 9 99 fc a 9 fc cat aac a 9t act 9^9 a 9 c tta acc acg aaa aat atg gaa 103 94 
Glu Gly Ser His Asn Ser Thr Val Ser Leu Thr Thr Lys Asn Met Glu 
3410 3415 3420 

gtg tea gtg gca aaa acc aca aaa gec gaa att cca att ttg aga atg 10442 
Val Ser Val Ala Lys Thr Thr Lys Ala Glu He Pro He Leu Arg Met 
3425 3430 3435 

aat ttc aag caa gaa ctt aat gga aat acc aag tea aaa cct act gtc 10490 
Asn Phe Lys Gin Glu Leu Asn Gly Asn Thr Lys Ser Lys Pro Thr Val 
3440 3445 3450 
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tct tec tec atg gaa ttt aag tat gat ttc aat tct tea atg ctg tac 10538 
Ser Ser Ser Met Glu Phe Lys Tyr Asp Phe Asn Ser Ser Met Leu Tyr 
3455 3460 3465 3470 

tct acc get aaa gga gca gtt gac cac aag ctt age ttg gaa age etc 10586 
Ser Thr Ala Lys Gly Ala Val Asp His Lys Leu Ser Leu Glu Ser Leu 
3475 3480 3485 

acc tct tac ttt tec att gag tea tct acc aaa gga gat gtc aag ggt 10634 
Thr Ser Tyr Phe Ser lie Glu Ser Ser Thr Lys Gly Asp Val Lys Gly 
3490 3495 3500 

teg gtt ctt tct egg gaa tat tea gga act att get agt gag gec aac 10682 
Ser Val Leu Ser Arg Glu Tyr Ser Gly Thr lie Ala Ser Glu Ala Asn 
3505 3510 3515 

act tac ttg aat tec aag age aca egg tct tea gtg aag ctg cag ggc 10730 
Thr Tyr Leu Asn Ser Lys Ser Thr Arg Ser Ser Val Lys Leu Gin Gly 
3520 3525 3530 

act tec aaa att gat gat ate tgg aac ctt gaa gta aaa gaa aat ttt 10778 
Thr Ser Lys lie Asp Asp lie Trp Asn Leu Glu Val Lys Glu Asn Phe 
3535 3540 3545 3550 

get gga gaa gee aca etc caa cgc ata tat tec etc tgg gag cac agt 10826 
Ala Gly Glu Ala Thr Leu Gin Arg He Tyr Ser Leu Trp Glu His Ser 
3555 3560 3565 

acg aaa aac cac tta cag eta gag ggc etc ttt ttc acc aac gga gaa 10874 
Thr Lys Asn His Leu Gin Leu Glu Gly Leu Phe Phe Thr Asn Gly Glu 
3570 3575 3580 

cat aca age aaa gee acc ctg gaa etc tct cca tgg caa atg tea get 10922 
His Thr Ser Lys Ala Thr Leu Glu Leu Ser Pro Trp Gin Met Ser Ala 
3585 3590 3595 

ctt gtt cag gtc cat gca agt cag ccc agt tec ttc cat gat ttc cct 10970 
Leu Val Gin Val His Ala Ser Gin Pro Ser Ser Phe His Asp Phe Pro 
3600 3605 3610 

gac ctt ggc cag gaa gtg gec ctg aat get aac act aag aac cag aag 11018 
Asp Leu Gly Gin Glu Val Ala Leu Asn Ala Asn Thr Lys Asn Gin Lys 
3615 3620 3625 3630 

ate aga tgg aaa aat gaa gtc egg att cat tct ggg tct ttc cag age 11066 
He Arg Trp Lys Asn Glu Val Arg He His Ser Gly Ser Phe Gin Ser 
3635 3640 3645 

cag gtc gag ctt tec aat gac caa gaa aag gca cac ctt gac att gca 11114 
Gin Val Glu Leu Ser Asn Asp Gin Glu Lys Ala His Leu Asp He Ala 
3650 3655 3660 

gga tec tta gaa gga cac eta agg ttc etc aaa aat ate ate eta cca 11162 
Gly Ser Leu Glu Gly His Leu Arg Phe Leu Lys Asn He He Leu Pro 
3665 3670 3675 
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gtc tat gac aag age tta tgg gat ttc eta aag ctg gat gta ace acc 11210 
Val Tyr Asp Lys Ser Leu Trp Asp Phe Leu Lys Leu Asp Val Thr Thr 
3680 3685 3690 

age att ggt agg aga cag cat ctt cgt gtt tea act gee ttt gtg tac 11258 
Ser lie Gly Arg Arg Gin His Leu Arg Val Ser Thr Ala Phe Val Tyr 
3695 3700 3705 3710 

acc aaa aac ccc aat ggc tat tea ttc tec ate cct gta aaa gtt ttg 113 06 
Thr Lys Asn Pro Asn Gly Tyr Ser Phe Ser lie Pro Val Lys Val Leu 
3715 3720 3725 

get gat aaa ttc att act cct ggg ctg aaa eta aat gat eta aat tea 11354 
Ala Asp Lys Phe lie Thr Pro Gly Leu Lys Leu Asn Asp Leu Asn Ser 
3730 3735 3740 

gtt ctt gtc atg cct acg ttc cat gtc cca ttt aca gat ctt cag gtt 11402 
Val Leu Val Met Pro Thr Phe His Val Pro Phe Thr Asp Leu Gin Val 
3745 3750 3755 

cca teg tgc aaa ctt gac ttc aga gaa ata caa ate tat aag aag ctg 11450 
Pro Ser Cys Lys Leu Asp Phe Arg Glu lie Gin lie Tyr Lys Lys Leu 
3760 3765 3770 

aga act tea tea ttt gee etc aac eta cca aca etc ccc gag gta aaa 11498 
Arg Thr Ser Ser Phe Ala Leu Asn Leu Pro Thr Leu Pro Glu Val Lys 
3775 3780 3785 3790 

ttc cct gaa gtt gat gtg tta aca aaa tat tct caa cca gaa gac tec 11546 
Phe Pro Glu Val Asp Val Leu Thr Lys Tyr Ser Gin Pro Glu Asp Ser 
3795 3800 3805 

ttg att ccc ttt ttt gag ata acc gtg cct gaa tct cag tta act gtg 11594 
Leu lie Pro Phe Phe Glu lie Thr Val Pro Glu Ser Gin Leu Thr Val 
3810 3815 3820 

tec cag ttc acg ctt cca aaa agt gtt tea gat ggc att get get ttg 11642 
Ser Gin Phe Thr Leu Pro Lys Ser Val Ser Asp Gly lie Ala Ala Leu 
3825 3830 3835 

gat eta aat gca gta gee aac aag ate gca gac ttt gag ttg ccc acc 11690 
Asp Leu Asn Ala Val Ala Asn Lys lie Ala Asp Phe Glu Leu Pro Thr 
3840 3845 3850 

ate ate gtg cct gag cag acc att gag att ccc tec att aag ttc tct 11738 
lie lie Val Pro Glu Gin Thr lie Glu lie Pro Ser lie Lys Phe Ser 
3855 3860 3865 3870 

gta cct get gga att gtc att cct tec ttt caa gca ctg act gca cgc 11786 
Val Pro Ala Gly lie Val lie Pro Ser Phe Gin Ala Leu Thr Ala Arg 
3875 3880 3885 

ttt gag gta gac tct ccc gtg tat aat gee act tgg agt gec agt ttg 11834 
Phe Glu Val Asp Ser Pro Val Tyr Asn Ala Thr Trp Ser Ala Ser Leu 
3890 3895 3900 

aaa aac aaa gca gat tat gtt gaa aca gtc ctg gat tec aca tgc age 11882 
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Lys Asn Lys Ala Asp Tyr Val Glu Thr Val Leu Asp Ser Thr Cys Ser 
3905 3910 3915 



tea acc gta cag ttc eta gaa tat gaa eta aat gtt ttg gga aca cac 1193 0 
Ser Thr Val Gin Phe Leu Glu Tyr Glu Leu Asn Val Leu Gly Thr His 
3920 3925 3930 

aaa ate gaa gat ggt acg tta gec tct aag act aaa gga aca ctt gca 11978 
Lys lie Glu Asp Gly Thr Leu Ala Ser Lys Thr Lys Gly Thr Leu Ala 
3935 3940 3945 3950 



cac cgt gac ttc agt gca gaa tat gaa gaa gat ggc aaa ttt gaa gga 
His Arg Asp Phe Ser Ala Glu Tyr Glu Glu Asp Gly Lys Phe Glu Gly 
3955 3960 3965 

ctt cag gaa tgg gaa gga aaa gcg cac etc aat ate aaa age cca gcg 
Leu Gin Glu Trp Glu Gly Lys Ala His Leu Asn lie Lys Ser Pro Ala 
3970 3975 3980 

ttc acc gat etc cat ctg cgc tac cag aaa gac aag aaa ggc ate tec 
Phe Thr Asp Leu His Leu Arg Tyr Gin Lys Asp Lys Lys Gly lie Ser 
3985 3990 3995 



gaa gat gac gac ttt tct aaa tgg aac ttc tac tac age cct cag tec 
Glu Asp Asp Asp Phe Ser Lys Trp Asn Phe Tyr Tyr Ser Pro Gin Ser 
4015 4020 4025 4030 



aat get gag tgg gtt tat caa ggg gec att agg caa att gat gat ate 

Asn Ala Glu Trp Val Tyr Gin Gly Ala lie Arg Gin lie Asp Asp lie 
4115 4120 4125 

gac gtg agg ttc cag aaa gca gec agt ggc acc act ggg acc tac caa 

Asp Val Arg Phe Gin Lys Ala Ala Ser Gly Thr Thr Gly Thr Tyr Gin 



12026 



12074 



12122 



acc tea gca gec tec cca gee gta ggc acc gtg ggc atg gat atg gat 12170 
Thr Ser Ala Ala Ser Pro Ala Val Gly Thr Val Gly Met Asp Met Asp 
4000 4005 4010 



12218 



tct cca gat aaa aaa etc acc ata ttc aaa act gag ttg agg gtc egg 12266 
Ser Pro Asp Lys Lys Leu Thr lie Phe Lys Thr Glu Leu Arg Val Arg 
4035 4040 4045 

gaa tct gat gag gaa act cag ate aaa gtt aat tgg gaa gaa gag gca 12314 
Glu Ser Asp Glu Glu Thr Gin lie Lys Val Asn Trp Glu Glu Glu Ala 
4050 4055 4060 

get tct ggc ttg eta acc tct ctg aaa gac aac gtg ccc aag gec aca 12362 
Ala Ser Gly Leu Leu Thr Ser Leu Lys Asp Asn Val Pro Lys Ala Thr 
4065 4070 4075 

ggg gtc ctt tat gat tat gtc aac aag tac cac tgg gaa cac aca ggg 12410 
Gly Val Leu Tyr Asp Tyr Val Asn Lys Tyr His Trp Glu His Thr Gly 
4080 4085 4090 

etc acc ctg aga gaa gtg tct tea aag ctg aga aga aat ctg cag aac 12458 
Leu Thr Leu Arg Glu Val Ser Ser Lys Leu Arg Arg Asn Leu Gin Asn 
4095 4100 4105 4110 



12506 



12554 
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4130 



4135 



4140 



gag tgg aag gac aag gcc cag aat ctg tac cag gaa ctg ttg act cag 
Glu Trp Lys Asp Lys Ala Gin Asn Leu Tyr Gin Glu Leu Leu Thr Gin 
4145 4150 4155 

gaa ggc caa gcc agt ttc cag gga etc aag gat aac gtg ttt gat ggc 
Glu Gly Gin Ala Ser Phe Gin Gly Leu Lys Asp Asn Val Phe Asp Gly 
4160 4165 4170 

ttg gta cga gtt act caa aaa ttc cat atg aaa gtc aag cat ctg att 
Leu Val Arg Val Thr Gin Lys Phe His Met Lys Val Lys His Leu He 
4175 4180 4185 4190 

gac tea etc att gat ttt ctg aac ttc ccc aga ttc cag ttt ccg ggg 
Asp Ser Leu He Asp Phe Leu Asn Phe Pro Arg Phe Gin Phe Pro Gly 
4195 4200 4205 



tea gaa ata ctg ttt tec tat ttc caa gac eta gtg att aca ctt cct 
Ser Glu He Leu Phe Ser Tyr Phe Gin Asp Leu Val He Thr Leu Pro 
4240 4245 4250 

ttc gag tta agg aaa cat aaa eta ata gat gta ate teg atg tat agg 
Phe Glu Leu Arg Lys His Lys Leu He Asp Val He Ser Met Tyr Arg 
4255 4260 4265 4270 

gaa ctg ttg aaa gat tta tea aaa gaa gcc caa gag gta ttt aaa gcc 
Glu Leu Leu Lys Asp Leu Ser Lys Glu Ala Gin Glu Val Phe Lys Ala 
4275 4280 4285 



tta caa ttc att ttc caa eta ata gaa gat aac att aaa cag ctg aaa 
Leu Gin Phe He Phe Gin Leu He Glu Asp Asn He Lys Gin Leu Lys 
4305 4310 4315 

gag atg aaa ttt act tat ctt att aat tat ate caa gat gag ate aac 
Glu Met Lys Phe Thr Tyr Leu He Asn Tyr He Gin Asp Glu He Asn 
4320 4325 4330 

aca ate ttc aat gat tat ate cca tat gtt ttt aaa ttg ttg aaa gaa 
Thr He Phe Asn Asp Tyr He Pro Tyr Val Phe Lys Leu Leu Lys Glu 
4335 4340 4345 4350 

aac eta tgc ctt aat ctt cat aag ttc aat gaa ttt att caa aac gag 
Asn Leu Cys Leu Asn Leu His Lys Phe Asn Glu Phe He Gin Asn Glu 
4355 4360 4365 



12602 



12650 



12698 



12746 



aaa cct ggg ata tac act agg gag gaa ctt tgc act atg ttc ata agg 127 94 
Lys Pro Gly He Tyr Thr Arg Glu Glu Leu Cys Thr Met Phe He Arg 
4210 4215 4220 

gag gta ggg acg gta ctg tec cag gta tat teg aaa gtc cat aat ggt 12 842 
Glu Val Gly Thr Val Leu Ser Gin Val Tyr Ser Lys Val His Asn Gly 
4225 4230 4235 



12890 



12938 



12986 



att cag tct etc aag ace aca gag gtg eta cgt aat ctt cag gac ctt 13 034 
He Gin Ser Leu Lys Thr Thr Glu Val Leu Arg Asn Leu Gin Asp Leu 
4290 4295 4300 



13082 



13130 



13178 



13226 
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ctt cag gaa get tct caa gag tta cag cag ate cat caa tac att atg 13274 
Leu Gin Glu Ala Ser Gin Glu Leu Gin Gin lie His Gin Tyr He Met 
4370 4375 4380 



gec ctt cgt gaa gaa tat ttt gat cca agt ata gtt ggc tgg aca gtg 
Ala Leu Arg Glu Glu Tyr Phe Asp Pro Ser He Val Gly Trp Thr Val 
4385 4390 4395 

aaa tat tat gaa ctt gaa gaa aag ata gtc agt ctg ate aag aac ctg 
Lys Tyr Tyr Glu Leu Glu Glu Lys lie Val Ser Leu He Lys Asn Leu 
4400 4405 4410 

tta gtt get ctt aag gac ttc cat tct gaa tat att gtc agt gee tct 
Leu Val Ala Leu Lys Asp Phe His Ser Glu Tyr He Val Ser Ala Ser 
4415 4420 4425 4430 

aac ttt act tec caa etc tea agt caa gtt gag caa ttt ctg cac aga 
Asn Phe Thr Ser Gin Leu Ser Ser Gin Val Glu Gin Phe Leu His Arg 
4435 4440 4445 



aaa gag aag att gca gag ctt tct gec act get cag gaa ata att aaa 
Lys Glu Lys He Ala Glu Leu Ser Ala Thr Ala Gin Glu He He Lys 
4465 4470 4475 

age cag gee att gcg acg aag aaa ata att tct gat tac cac cag cag 
Ser Gin Ala He Ala Thr Lys Lys He He Ser Asp Tyr His Gin Gin 
4480 4485 4490 



gaa aaa ttt att get gaa tec aaa aga ttg att gac ctg tec att caa 
Glu Lys Phe He Ala Glu Ser Lys Arg Leu He Asp Leu Ser He Gin 
4515 4520 4525 



13322 



13370 



13418 



13466 



aat att cag gaa tat ctt age ate ctt acc gat cca gat gga aaa ggg 13514 
Asn He Gin Glu Tyr Leu Ser He Leu Thr Asp Pro Asp Gly Lys Gly 
4450 4455 4460 



13562 



13610 



ttt aga tat aaa ctg caa gat ttt tea gac caa etc tct gat tac tat 13658 
Phe Arg Tyr Lys Leu Gin Asp Phe Ser Asp Gin Leu Ser Asp Tyr Tyr 
4495 4500 4505 4510 



13706 



aac tac cac aca ttt ctg ata tac ate acg gag tta ctg aaa aag ctg 13754 
Asn Tyr His Thr Phe Leu He Tyr He Thr Glu Leu Leu Lys Lys Leu 
4530 4535 4540 

caa tea acc aca gtc atg aac ccc tac atg aag ctt get cca gga gaa 13802 
Gin Ser Thr Thr Val Met Asn Pro Tyr Met Lys Leu Ala Pro Gly Glu 
4545 4550 4555 

ctt act ate ate etc taa ttttttaaaa gaaatcttca tttattcttc 13850 
Leu Thr He He Leu 
4560 

ttttccaatt gaactttcac atagcacaga aaaaattcaa actgectata ttgataaaac 13910 

catacagtga gccagccttg cagtaggcag tagactataa gcagaagcac atatgaactg 13970 

gacctgcacc aaagctggca ccagggctcg gaaggtctct gaactcagaa ggatggcatt 1403 0 

ttttgcaagt taaagaaaat caggatctga gttattttgc taaacttggg ggaggaggaa 14090 
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caaataaatg gagtctttat tgtgtatcat 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 4 

tgctaaaggc acatatggcc t 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 5 

ctcaggttgg actctccatt gag 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Probe 
<400> 6 

cttgtcagag ggatcctaac actggccg 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 7 

gaaggtgaag gtcggagtc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 8 

gaagatggtg atgggatttc 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> PCR Probe 
<400> 9 

caagcttccc gttctcagcc 

<210> 10 

<211> 2354 

<212> DNA 

<213> Mus musculus 

<400> 10 

gaattccaac ttcctcacct ctcacataca 
agcatcctta agatccaatc tcctctcttt 
gtaacaactt cagggaacaa agcagagatt 
caatttgaag ctctcaattt tgattttcaa 
catcctccag tcctgaagga atccatgaac 
gagggtgaga tagtatttga tggaaaggcc 
ttacacacag agaaaaatga agtagagttt 
cagctcaccc ttgacagtca cacaaagtac 
ttctccagta aggcttctct taataatgaa 
gcattgacat cttcagggac agggtcatgg 
ggcatacatt cgtcccaaat tagctttact 
tccaataaca taaatggcaa acacttacgg 
ttcctcaact attctaagtt tgaagttgag 
agcattctaa cagccaatgg tcgggcactg 
gagcacaatg ccaacttaaa tggaaaagtt 
tcagcacaac catttgagat tactgcatcc 
tttccactaa agctgactgg gaaaatagac 
ccccgtgccc aacaagcaag ctggcaagcg 
caaaactttt ctgctataaa caatgaacac 
gatgccaacc tggatttctt aaacatacct 
acggagttca aaactccctt actgaaggat 
gaatttttga agacaacaaa gcaatcattt 
aacagtgaca agcattccat tgttgtccct 
aatgtcaatt cgtgggacag aaaatttgag 
accacctcct ataatgaagc aaaaattaag 
aatcagccct ctgggacctt tcaaaatcat 
gtatctccat ttgctgtaga gacactggct 
accccaagtg tcacaatccc tggtcctaac 
ccacccctgg agttgccagt tttccatggt 
gatttcaagg gattcaacac tattgacaat 
tatgactttt cttttaaatc aagtgtcatc 
caatcagata tcgttgccca tttcctttct 
tacaaattag agggaacatc acgtctgatg 
gtctctctaa ctaacaaatt tgtaaagggc 
aaaaacatgg aagcatcagt gagaacaact 
aacttcaagc aggaacttaa tggaaatacc 
gaactaaact atgacttcaa ttcctcaaag 
cacaagttca gcttagaaag tctcacttcc 
aatatcaaga gttccttcct ttctcaggaa 
gtatatctga attc 



attgaaatac ctgcttttgg caaactgcat 60 
atattagatg ctaatgccaa catacagaat 12 0 
gtggcttctg tcactgctaa aggagagtcc 180 
gcacaagctc aattcctgga gttaaatcct 240 
ttctccagta agcatgtgag aatggagcat 300 
attgagggga aatcagacac agtcgcaagt 3 60 
aataatggta tgactgtcaa agtaaacaat 42 0 
ttccacaagt tgagtgttcc taggctggac 480 
atcaagacac tattagaagc tggacatgtg 54 0 
aactgggcct gtcccaactt ctcggatgaa 60 0 
gtggatggtc ccattgcttt tgttggacta 660 
gtcatccaaa aactgactta tgaatctggc 720 
tcaaaagttg aatctcagca cgtgggctcc 78 0 
ctcaaggacg caaaggcaga aatgactggt 840 
attggaactt tgaaaaattc tctcttcttt 900 
acaaataatg aaggaaattt gaaagtgggt 960 
ttcctgaata actatgcatt gtttctgagt 102 0 
agtaccagat tcaatcagta caaatacaat 1080 
aacatagaag ccagtatagg aatgaatgga 114 0 
ttaacaattc ctgaaattaa cttgccttac 1200 
ttctccatat gggaagaaac aggcttgaaa 12 60 
gatttgagtg taaaggctca atataaaaag 132 0 
ctgggtatgt tttatgaatt tattctcaac 1380 
aaagtcagaa acaatgcttt acattttctt 1440 
gttgataagt acaaaactga aaattccctt 1500 
ggctacacta tcccagttgt caacattgaa 1560 
tccaggcatg tgatccccac agcaataagc 162 0 
atcatggtgc cttcatacaa gttagtgctg 1680 
cctgggaatc tattcaagtt tttcctccca 1740 
atttatattc cagccatggg caactttacc 1800 
acactgaata ccaatgctgg actttataac 1860 
tcctcttcat ttgtcactga cgccctgcag 1920 
cgaaaaaggg gattgaaact agccacagct 198 0 
agtcatgaca gcaccattag tttaaccaag 2040 
gccaacctcc atgctcccat attctcaatg 2100 
aagtcaaaac ccactgtttc atcatccatt 2160 
ctgcactcta ctgcaacagg aggcattgat 222 0 
tacttttcca ttgagtcatt caccaaagga 2280 
tattcaggaa gtgttgccaa tgaagccaat 2340 

2354 



23 



<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 11 

cgtgggctcc agcattcta 

<210> 12 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 

<400> 12 

agtcatttct gcctttgcgt c 

<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<2 23> PCR Probe 
<400> 13 

ccaatggtcg ggcactgctc aa 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 14 

ggcaaattca acggcacagt 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 



<400> 15 

gggtctcgct cctggaagat 



<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Probe 
<400> 16 

aaggccgaga atgggaagct tgtcatc 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 17 

ccgcaggtcc cggtgggaat 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 18 

accgagaagg gcactcagcc 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 19 

gcctcggcct cgcggccctg 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 20 

tccatcgcca gctgcggtgg 



<210> 21 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 21 

cagcgccagc agcgccagca 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 22 

gcccgccagc agcagcagca 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 23 

cttgaatcag cagtcccagg 

<210> 24 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 24 

cttcagcaag gctttgccct 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 25 

tttctgttgc cacattgccc 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 26 

ggaagaggtg ttgctccttg 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 27 

tgtgctacca tcccatactt 

<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 28 

tcaaatgcga ggcccatctt 

<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 29 

ggacacctca atcagctgtg 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 30 

tcagggccac caggtaggtg 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 31 

gtaatcttca tccccagtgc 



<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 32 

tgctccatgg tttggcccat 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 33 

gcagccagtc gcttatctcc 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 34 

gtatagccaa agtggtccac 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 35 

cccaggagct ggaggtcatg 

<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 36 



ttgagccctt cctgatgacc 



<210> 37 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 37 

atctggaccc cactcctagc 

<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 38 

cagacccgac tcgtggaaga 

<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 39 

gccctcagta gattcatcat 

<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 40 

gccatgccac cctcttggaa 

<210> 41 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 41 

aacccacgtg ccggaaagtc 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 42 

actcccagat gccttctgaa 

<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 43 

atgtggtaac gagcccgaag 

<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 44 

ggcgtagaga cccatcacat 

<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 45 

gtgttaggat ccctctgaca 

<210> 46 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 46 

cccagtgata gctctgtgag 



<210> 47 
<211> 20 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 47 

atttcagcat atgagcccat 

<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 48 

ccctgaacct tagcaacagt 

<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 49 

gctgaagcca gcccagcgat 

<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 50 

acagctgccc agtatgttct 

<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 51 

cccaataaga tttataacaa 

<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 



<400> 52 

tggcctacca gagacaggta 



20 



<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 53 

tcatacgttt agcccaatct 20 

<210> 54 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<210> 55 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 55 

agtgatggaa gctgcgatac 2 0 

<210> 56 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<210> 57 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 



<400> 54 

gcatggtccc aaggatggtc 



20 



<400> 56 

atgagcatca tgcctcccag 



20 



32 



<223> Antisense Oligonucleotide 



<400> 57 

gaacacatag ccgaatgccg 

<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 58 

gtggtgccct ctaatttgta 

<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 59 

cccgagaaag aaccgaaccc 

<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 60 

tgccctgcag cttcactgaa 

<210> 61 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 61 

gaaatcccat aagctcttgt 

<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 62 

agaagctgcc tcttcttccc 



20 



<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 63 

tcagggtgag ccctgtgtgt 2 0 

<210> 64 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 64 

ctaatggccc cttgataaac 20 

<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 65 

acgttatcct tgagtccctg 20 

<210> 66 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 66 

tatatcccag gtttccccgg 20 

<210> 67 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 67 

acctgggaca gtaccgtccc 20 



34 



<210> 68 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 68 

ctgcctactg caaggctggc 

<210> 69 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 69 

agagaccttc cgagccctgg 

<210> 70 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 70 

atgatacaca ataaagactc 

<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 71 

attgtatgtg agaggtgagg 

<210> 72 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 72 

gaggagattg gatcttaagg 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 73 

cttcaaattg ggactctcct 

<210> 74 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 74 

tccaggaatt gagcttgtgc 

<210> 75 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 75 

ttcaggactg gaggatgagg 

<210> 76 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 76 

tctcaccctc atgctccatt 

<210> 77 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 77 

tgactgtcaa gggtgagctg 



<210> 78 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 78 

gtccagccta ggaacactca 

<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 79 

atgtcaatgc cacatgtcca 

<210> 80 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 80 

ttcatccgag aagttgggac 

<210> 81 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 81 

atttgggacg aatgtatgcc 

<210> 82 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 82 

agttgaggaa gccagattca 

<210> 83 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 83 

ttcccagtca gctttagtgg 

<210> 84 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 84 

agcttgcttg ttgggcacgg 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 85 

cctatactgg cttctatgtt 

<210> 86 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 86 

tgaactccgt gtaaggcaag 

<210> 87 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 87 

gagaaatcct tcagtaaggg 

<210> 88 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 88 

caatggaatg cttgtcactg 



20 



<210> 89 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 89 

gcttcattat aggaggtggt 

<210> 90 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 90 

acaactggga tagtgtagcc 

<210> 91 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 91 

gttaggacca gggattgtga 

<210> 92 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 92 

accatggaaa actggcaact 

<210> 93 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 93 



39 



tgggaggaaa aacttgaata 



<210> 94 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 94 

tgggcaacga tatctgattg 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 95 

ctgcagggcg tcagtgacaa 

<210> 96 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 96 

gcatcagacg tgatgttccc 

<210> 97 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 97 

cttggttaaa ctaatggtgc 

<210> 98 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 98 

atgggagcat ggaggttggc 



<210> 99 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 99 

aatggatgat gaaacagtgg 

<210> 100 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 100 

atcaatgcct cctgttgcag 

<210> 101 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 101 

ggaagtgaga ctttctaagc 

<210> 102 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 102 

aggaaggaac tcttgatatt 

<210> 103 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 103 

attggcttca ttggcaacac 

<210> 104 
<211> 20 



41 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 104 

aggtgaggaa gttggaattc 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 105 

ttgttccctg aagttgttac 

<210> 106 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 106 

gttcatggat tccttcagga 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 107 

atgctccatt ctcacatgct 

<210> 108 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 108 

tgcgactgtg tctgatttcc 

<210> 109 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 109 

gtccctgaag atgtcaatgc 

<210> 110 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 110 

aggcccagtt ccatgaccct 

<210> 111 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 111 

ggagcccacg tgctgagatt 

<210> 112 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 112 

cgtccttgag cagtgcccga 

<210> 113 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 113 

cccatatgga gaaatccttc 

<210> 114 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Antisense oligonucleotide 



<400> 114 

catgcctgga agccagtgtc 

<210> 115 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 115 

gtgttgaatc ccttgaaatc 

<210> 116 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 116 

ggtaaagttg cccatggctg 

<210> 117 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 117 

gttataaagt ccagcattgg 

<210> 118 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 118 

catcagacgt gatgttccct 

<210> 119 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 119 

tggctagttt caatcccctt 

<210> 120 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 120 

ctgtcatgac tgccctttac 

<210> 121 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 121 

gcttgaagtt cattgagaat 

<210> 122 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 122 

ttcctgagaa aggaaggaac 

<210> 123 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 123 

tcagatatac attggcttca 



